Renal kallikrein responses to dietary protein: a possible mediator of hyperfiltration.
We studied GFR, RPF and renal kallikrein in rats fed 9%, 25%, or 50% protein (casein) diets for 8 to 13 days. CFR and RPF increased progressively with increasing dietary protein. Renal excretion of active kallikrein (microgram/day) was 128 +/- 9, 174 +/- 11 and 228 +/- 14 in 9%, 25%, and 50% protein-fed rats, respectively (P less than 0.02 or less between groups). Prokallikrein excretion in these groups was 23 +/- 7, 77 +/- 11 and 118 +/- 15 micrograms/day, respectively (P less than 0.005 or less between groups). The in vivo renal kallikrein synthesis rate, relative to total protein synthesis, was reduced in 9% protein-fed rats (2.74 +/- 0.24) compared to rats fed 25% (3.93 +/- 0.34, P less than 0.02) or 50% protein (4.41 +/- 0.30, P less than 0.001). These changes in synthesis and excretion rates were not accompanied by changes in renal tissue levels of active or prokallikrein. In all groups, GFR and RPF correlated directly with the renal excretion of active kallikrein, prokallikrein or total kallikrein (r = 0.41 to 0.66, P less than 0.01). Treatment of 50% protein-fed rats with aprotinin, a kallikrein inhibitor, markedly lowered renal and urinary kallikrein-like esterase activity. Left kidney GFR and RPF were significantly reduced in aprotinin-treated rats compared to vehicle-treated rats (1.54 +/- 0.15 and 4.86 +/- 0.38 ml/min vs. 1.89 +/- 0.10 and 5.93 +/- 0.22 ml/min, GFR and RPF, respectively, P less than 0.05 or less).(ABSTRACT TRUNCATED AT 250 WORDS)